CooA: a heme-containing regulatory protein that serves as a specific sensor of both carbon monoxide and redox state.
CooA, the heme-containing carbon monoxide (CO) sensor from the bacterium Rhodospirillum rubrum, is a transcriptional factor that activates expression of certain genes in response to CO. As with other heme proteins, CooA is unable to bind CO when the Fe heme is oxidized, consistent with the fact that some of the regulated gene products are oxygen-labile. Upon reduction, there is an unusual switch of protein ligands to the six-coordinate heme and the reduced heme is able to bind CO. CO binding stabilizes a conformation of the dimeric protein that allows sequence-specific DNA binding, and transcription is activated through contacts between CooA and RNA polymerase. CooA is therefore a novel redox sensor as well as a specific CO sensor. CooA is a homolog of catabolite responsive protein (CRP), whose transcriptionally active conformation has been known for some time. The recent solution of the crystal structure of the CO-free (transcriptionally inactive) form of CooA has allowed insights into the mechanism by which both proteins respond to their specific small-molecule effectors.